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Claims

1. A manufacturing method of a rubber magnet characterized by mixing 500-2500 wt
parts of ferromagnetic fine powder, 5-15 wt parts of a lubricant, and 0.3-10 wt parts of a
vulcanizing agent per 100 wt parts of nitrile rubber with a weight reduction rate after heating at
100°C for 24 h of below 0.8 wt%, molding after kneading, then vulcanizing, and furthermore
baking.

2. The manufacturing method of a rubber magnet described in Claim 1, in which baking
Is at a temperature of 80-160°C for 0.5-48 h.



3. The manufacturing method of a rubber magnet described in Claim 1, in which baking
is at a temperature of 100-140°C for 1-15 h.

Detailed explanation of the invention

Industrial application field
This invention concerns a manufacturing method of a rubber magnet. To describe it in
more detail, it concerns a manufacturing method of a precision rubber magnet that is used in

micro-motors, for example.

Prior art

Conventionally, rubber magnets that are used in micro-motors, for example, have been
manufactured by mixing ferromagnetic fine powder with a mixture of a nitrile rubber of high
molecular weight and a high fatty acid type lubricant from viewpoints of providing a very good
magnetic character and of obtaining low volatility, molding this into a specific shape and then
magnetizing (Japanese Kokai Patent Application No. Sho 60[1985]-14,404).

In one example, each mixing component was weighed, mixed and kneaded into a
granular form, molded through extrusion or roll rolling, then vulcanized, and a necessary

magnetization was later given, for example.

Problem to be solved by the invention

However, in a micro-motor that uses a rubber magnet, such as a micro-motor with a
governor attached, for example, particularly a micro-motor with an electronic governor attached,
volatile or sulfur matter adheres between the brush and commutator, or organic products that
have become scorched adhere, which causes a contact failure and results in problems, such as
stopping the rotation, for example. Such problems are relatively less frequent in conventional
applications. However, rubber magnets have recently been used in an enclosed state for
preventing noise to the outside or for preventing outside dust and gas from entering while
accompanying the attainment of high performance in motors, and gas that is generated from the
inside accordingly becomes a significant point. The rubber or gas combusts and becomes
scorched because of sparking that is generated between the brush and commutator by this gas,
and there is an issue that the performance as well as the life expectancy of the rubber magnet
decreases.

Accordingly, the objective of this invention is to offer a new manufacturing method of a
rubber magnet. Another objective of this invention is to offer a manufacturing method of a
precision rubber magnet without problems, such as a contact failure, for example, and with a

satisfactory durability.



Means for solving the problems

These objectives can be attained by a manufacturing method of a rubber magnet
characterized by mixing 500-2500 wt parts of ferromagnetic fine powder, 5-15 wt parts of a
lubricant, and 0.3-10 wt parts of a vulcanizing agent per 100 wt parts of nitrile rubber with a
weight reduction rate after heating at 100°C for 24 h of below 0.8 wt%, molding after kneading,

then vulcanizing, and furthermore baking.

Operation

The nitrile rubber that is used in this invention has a weight reduction rate after heating at
100°C for 24 h of below 0.8 wt%, ideally 0-0.6 wt%. More precisely, when nitrile rubber with a
weight reduction rate that exceeds 0.8 wt% is used, it causes generation of gas when it is used
particularly in an enclosed system, which combusts by sparking that is generated between the
brush and commutator, which causes the rubber magnet to be carbonized.

Nitrile rubber is a copolymer rubber that is obtained through copolymerization between
acrylonitrile and butadiene, and the acrylonitrile content in said nitrile rubber is 18-50%, ideally
26-42%. It is also necessary for the said nitrile rubber to have a high Mooney viscosity (high
molecular weight) with an ML;.4 (100°C) of over [sic]. It is ideally 30-60.

Examples of ferromagnetic fine powder include a ferrite magnet expressed by MO-
6Fe;03 (M=Sr, Ba, and Pb, for example), a rare earth cobalt magnet expressed by RCos'R,COy7
(R=Sm, Y, La, Ce, for example), a manganese-bismuth magnet, a manganese-aluminum magnet,
and cobalt types (Al-Ni-Co type, Fe-Cr-Co type, for example). The said ferromagnetic fine
powder when it is a ferrite magnetic powder is mixed at 500-2500 wt parts, ideally 950-1050 wt
parts, per 100 wt parts of the aforementioned nitrile rubber.

Examples of lubricants include high grade fatty acid type lubricants including fatty acids
or their esters or salts with a carbon atomic number of 10-3 5, ideally 15-22. Examples include
fatty acids, such as capylic acid, pelargonic acid, capric acid, lauric acid, myristic acid, palmitic
acid, stearic acid, arachic acid, behenic acid, and glyceric acid, cerotic acid, for example, their
alkyl esters, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, and t-butyl,
for example, and salts, such as zinc, calcium, and aluminum, for example, ideally the free acid or
zinc salt. These lubricants are used in 5-15 wt parts, ideally 7-12 wt parts, per 100 wt parts of the
aforementioned nitrile rubber.

Vulcanizing agents include sulfur and organic peroxides, for example. The mixing
amount is 0.3-10 wt parts, ideally 0.5-5 wt parts, per 100 wt parts of the aforementioned nitrile
rubber. Commercial vulcanization promoters can also be used, and the mixing amount is 0.5-3
wt parts, ideally 1-2.5 wt parts, per 100 wt parts of the aforementioned nitrile rubber.

An antioxidant, for example, is also mixed into the aforementioned mixture if necessary.




Such components may be mixed and kneaded together all at once or by mixing and
kneading together several components at first and furthermore mixing and kneading other
components, and then mixing and kneading more other components if necessary. For mixing and
kneading, kneading machines, such as a pressurizing kneader, mixing roll, banbury mixer, and an
extruder, for example, are used at a temperature of 50-170°C, ideally 60-150°C.

Next, the mixed and kneaded mixture, which is obtained in this manner, is molded by an
extrusion method, roll molding method, or other methods, rolled and then molded into a chosen
shape including plate and sheet, for example. This molded mixture is then vulcanized. The
vulcanization is obtained through heating under a hot air or steam atmosphere at a temperature of
140-200°C, ideally 160-180°C, for 10-60 min, ideally 15-30 min.

A rubber magnet that is vulcanized in this manner is provided to processing if necessary
and then baked, or processed if necessary after baking, and then magnetized. Baking is obtained
through heating in an oxygen atmosphere (generally air) or in a vacuum, desirably under an
oxygen atmosphere, at 80-160°C, desirably 100-140°C, for 3-12 h, desirably 4-8 h, for a rubber
magnet with a thickness of 1-3 mm, for example.

The rubber magnet, which is obtained in this manner, is cut into a specific size if

necessary, and it is then used in a micro-motor, for example.
Application examples
Next, the method in this invention will be explained in more detail in application

examples that will be listed below.

Application Example 1

1050 wt parts of strontium ferrite (with an average particle diameter of 1.0 um), 75 wt
parts of nitrile rubber (acrylonitrile content of 34%, Mooney viscosity of 30, and a weight
reduction rate at 170°C after 24 h (will be referred to as heating reduction rate below) of
1.0 wt%), 25 wt parts of liquid nitrile rubber (heating reduction rate of 2.0 wt%), 9 wt parts of
stearic acid, 0.5 wt part of an antioxidant, and 3 wt parts of zinc oxide are mixed and kneaded
together by a pressurizing kneader, 0.5 wt part of sulfur and 2.5 wt parts of a vulcanization
promoter are furthermore mixed in, and then the result is kneaded together, rolled into a
thickness of 2 mm, and a sheet rubber magnet is obtained. This sheet rubber magnet is heated at
a temperature of 160°C for 0.5 h and vulcanized. Figure 1 (baking in the atmosphere) and Figure
2 (baking in a vacuum) show the weight change rate when this vulcanized sheet rubber magnet is
baked in a vacuum (107 mmHg) and in the atmosphere according to baking temperature and
heating time.



The sheet rubber magnet that is obtained through baking in the atmosphere at a
temperature of 120°C for 8 h is magnetized, cut into a specific size, and the rubber magnet 1
used in an enclosed dust preventing type electronic governor motor (specified rotational number:
2,400 rpm), and distortion in the fluctuational commutator waveform in the rotational number 18

observed.

Application Example 2

1026 wt parts of strontium ferrite (with an average particle diameter of 1.0 pm) and
100 wt parts of nitrile rubber (acrylonitrile content of 33%, Mooney viscosity of 32, and a
heating reduction rate of 0.4 wt%) are mixed together and preliminarily kneaded by a
pressurizing kneader. 10 wt parts of zinc stearate, 0.3 wt part of an antioxidant (Andegi W-500,
manufactured by Kawaguchi Kagaku Kogyo K.K.), and 5 wt parts zinc oxide are successively
kneaded together, 1 wt part of a vulcanization promoter (Accel DM-R, manufactured by
Kawaguchi Kagaku Kogyo K.K.) and 0.5 wt part of sulfur are furthermore mixed in and the
result kneaded together, then rolled into a thickness of 2 mm, and a sheet rubber magnet is
obtained. This sheet rubber magnet is heated at a temperature of 160°C for 0.5 hour and
vulcanized. This sheet rubber magnet is baked in the air at a temperature of 120°C for 8 h. Figure
1 (in the atmosphere) and Figure 2 (in a vacuum) show the weight change rate when this
vulcanized sheet form rubber magnet is baked in a vacuum (10 mmHg) and in the atmosphere
according to baking temperature and heating time.

The sheet rubber magnet that is obtained through baking in the atmosphere at a
temperature of 120°C for 8 h is magnetized, cut into a specific size, and the rubber magnet is
used in an enclosed dust preventing type electronic governor motor (specified rotational number:

2,400 rpm), and abnormality in rotation is not observed.

Effect of the invention

As described above, this invention concerns a manufacturing method of a rubber magnet
with a characteristic, in which 500-2500 wt parts of ferromagnetic fine powder, 5-15 wt parts of
a lubricant, and 0.3-10 wt parts of a vulcanizing agent are mixed per 100 wt parts of nitrile
rubber with a reduction rate after heating at 100°C for 24 h of below 0.8 wt%, kneaded, molded,
then vulcanized, and furthermore baked. As a result, there is a benefit that there is no generation
of volatile matter, and problems, such as contact defects and stopping of rotation, for example,
resulting from scorching of the volatile matter are completely eliminated even when the rubber

magnet is used in an enclosed type motor, for example, for a long period of time.



Brief description of the figures

Figures 1-4 are graphs that show the change in weight of a rubber magnet, which is
manufactured by the method in this invention, along with changes in the baking conditions.
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Figure 1. Heating time and the rate of weight change (Application Example 1)
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Figure 2. Heating time and the rate of weight change (Application Example 1)

Key: 1 Rate of weight change (%)
2 Heating time (hr) (in a vacuum)



(D #u #udHien ¢ XKAPs

z 4.8 -

@ % 002
B 4
aoe o
80%
N
Q06 \ "

8
=

120%

\\—o——ﬂ 160%

Figure 3. Heating time and the rate of weight change (Application Example 2)
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Figure 4. Heating time and the rate of weight change (Application Example 2)
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(54) MANUFACTURE OF RUBBER MAGNET

(57)Abstract:

PURPOSE: To obtain a precision rubber magnet which does not cause troubles such as contact defects and has a high
durability by a method wherein specific nitrile rubber, ferromagnetic fine powder, a specific quantity of lubricant and a specific
quantity of vulcanizing agent are mixed, kneaded, molded and vulcanized and. further, baked.

CONSTITUTION: 500W2 500pts.wt. of ferromagnetic fine powder, 5W15pts.wt. of lubricant and 0.3W10pts.wt. of vulcanizing agent
to 100pts.wt. of nitrile rubber whose weight reduction rate after heating at 100° C for 24hr is less than 0.8wt.% are mixed,
kneaded, molded and vulcanized and, further, baked. As the lubricant, high fatty acid group lubricant can be used and, as the
vulcanizing agent, sulfur, organic peroxide and the like can be used. With this constitution, volatile matters are not produced and,
even if the rubber magnet formed like this is used for a motor or the like in an enclosed system for a long time, problems such
as contact defects or a rotation interruption caused by volatile matter darkening can be perfectly avoided.
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